United States Patent

US005808903A

(19]

Schiltz et al.

Patent Number:
Date of Patent:

5,808,903
Sep. 15, 1998

(11]
[45]

[54]

[75]

PORTABLE, SELF-CONTAINED DATA OTHER PUBLICATIONS
COLLECTION SYSTEMS AND METHODS
. . . . “Maintenance Products and Maintenance Matters of General
Inventors: ﬁilc;l;::: }‘lgggsltzs,o}rlr?:rlslgto%nC;Egéi' Interest”, Maintenance, Jan./Feb. 1995, pp. 31-32.
Jeffery P. WatkiI;s, Cincinn,ati, Ohio ’ Pioneer Hill Software brochure entitled “Turn your Multi-
media PC into a Powerful Spectral Analysis Workstation,”
Assignee: Entek Scientific Corporation, No Date.
Cincinnati, Ohio
(List continued on next page.)
Appl. No.: 526,981
Filed: Sep. 12, 1995 Primary Examiner—Emanuel T. Voeltz
TNt CLE o GOIH 11/00  Assistant Examiner—Ial P. Wachsman
l? S. Cl 364 . . ! . Attorney, Agent, or Firm—3Bell Seltzer Intellectual Property
S CL o, /508; 364/566; 364/709.09; Law Groun of Alston & Bird LLP
340/683; 73/570; 73/602 P
Field of Search ......cccovcomeniecnes 364/508, 507, [57] ABSTRACT
364/566, 550, 551.01-551.02, 576, 479.19, ) )
709.09, 708.1, 709.01, 413.02-413.06, A portable self-cc.)ntalr.led Qata collection system fpr mea-
709.1, 709.11; 73/659, 660, 602, 579, 570; suring and collecting vibration data from machines includes
434/266; 128/670, 700, 715, 701, 739; an accelefo.rr.leter which is coupled to t.he analog input of a
381/51, 56, 57; 369/64, 63; 340/679, 680, data acquisition card. The data acquisition card samples and
683, 682 d}gltlzes the analog 51g.ne.11. to produce a time domain digital
signal. The data acquisition card output is coupled to a
References Cited battery-powered portable computer. The battery-powered
portable computer includes a database having machine iden-
U.S. PATENT DOCUMENTS tifications and associated measurement parameters. The por-
3,732,631 S/1973 Perovick .o 434266 ~ table computer processes the time domain digital signal
3,762,397 10/1973 CaZE weovereemmemmmeerereeveerrrrrsreessin 128/700 according to the measurement parameters associated with a
4,520,674 6/1985 Canada et al. ...oooovveevvereerennnne 73/660 selected machine identification, and produces a frequency
4,612,620  9/1986 Davis e al. ....... . 364/551.01 domain digital signal by performing a Fast Fourier Trans-
4,885,707 12/1989 Nichol et al. w..ooovviiriiiins 73/660 form and other digital signal processing operations. The
5,056,145 10/1991  Yamamoto et al. we 381/51 frequency domain signal is also analyzed in the portable
gﬂgéﬂ%g g; iggg gﬂber.t etal s 36413/22/1 58513 computer to produce predictive maintenance information. A
,210, USSEINY .vevvvennine . K . .
5251,151 10/1993 Demjanenko et al. ............... 364/550 pqur Slul(’ipg’ fToﬁ Suppli’mg power to the ac‘ielerlome.ternls
5285437  2/1994 Yokota et al. .oevoeeerereeremrerennnnn 369/64  alsoncluded. 1he accelerometer power supply electrically
5,497,464  3/1996 Yeh ...oovvrc, .. 36417081 and mechanically couples the accelerometer to the data
5,541,876 7/1996 Taheie et al. ovveeeerrrrererreenn 364/566 ~ acquisition card. It supplies power to the accelerometer
FOREIGN PATENT DOCUMENTS when the data acquisition card is activated.
(07253352 10/1995 Japan . 12 Claims, 7 Drawing Sheets
160 115 /1 20
[ DATA
ACCELEROME TERF=ACQUISITION
CARD
125 200 /140
J
r
OPERATING SYSTEM ~ 3R
INPUT
| i [
! Y L |
bala SIGNAL SIGNAL
COLLECTIONHoROCESSING|HAN NGl PATABASE
INTERFACE ANALTZING
\210 \230 \240 \220

Find authenticated court documents

without watermarks at docketalarm.com.



https://www.docketalarm.com/

5,808,903
Page 2

OTHER PUBLICATIONS

CSI brochure entitled “WAVEPAK An FFT Signal Analyzer
Inside Your IBM PC,” No Date.

National Instruments brochure entitled “Instrumentation
Reference and Catalogue”, No Data.

Communication Automation & Control, Inc. brochure for
“PCMCIA TI TMS320C32 Bulletdsp,” No date.

SAIC brochure for “Machinexpert Portable Data Analyzer.”,
Jul. 1995.

Vibration Test Systems brochure for “PLANTMAN™,”
Vibrations, vol. II, No. 2 (Jun. 1995).

DOCKET

_ ARM

MagicRAM, Inc. brochure for “PCMCIA 16-bit Audio
Adapter.”, No Date.

Fujitsu Personal Systems, Inc. brochure for “Stylistic 500.”,
No date.

Industrial Monitoring Instrumentation Catalog QSG-200.,
No Date.

Entek Scientific Corporation User’s Guide entitled “Emoni-
tor for Windows.”, No Date.

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 15, 1998 Sheet 1 of 7 5,808,903

110 4\30 (E LI flo»]
N7\ N\ im
Y\ ]
/%m‘—ﬁ
140- “
LW—"J Il”'
- \ \"60
\M1oo 150
160 115 120
ZC DATA
ACCELEROMETERM=ACQUISITION
CARD
~125 200 140
OPERATING SYSTEM - USER
! [
| 1
DATA SIGNAL SIGNAL
COLLECTION | DATABASE
FQLLEC TION| P ROCE SSING||ANAL YZING
‘210 V230 \ou0 N

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 15, 1998 Sheet 2 of 7 5,808,903
/230
/3104 /310b ,310c 3104
1254 /126
— FILTER|~INTEGRATE |~ FF T |~ AVERAGE
150
440- 430
450 [CHARGER] s
] 426
/ +£f422
115——{ BATTERY| |REGULATOR }~415
|
410"
420
510 510
SELECT MACHINE SELECT MACHINE
IDENTIFICATIONS IDENTIFICATIONS
51577 520 515 511
SIGNAL ISAMPLE AND DIGITIZE]
PROCESSING
52577 ~530 2167 >20
1 / [ SIGNAL PROCESSING |
SIGNAL
ANALYZING 5257 530
IG5 | SIGNAL ANALYZING |
.o, 526 540
| DISPLAY |

DOC KET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 15, 1998 Sheet 3 of 7 5,808,903

600~ = EMONITOR=SE_for_Windows [+]%]
[™File Edit View List Tools Setup Plots Window Help

A e EEE R E

(=] Baseline [w]=]
B Overall R 0
FB.A.K. CO~GEN grcgsql(gcgtov {} a
FKEE CEMENT CO. IPS Pedk g]

~COOLER SYSTEM 43 S
L4 FINISH MILL
? #1 CEMENT COOLER N g
# AR SEPARATOR
#1 FK_COMPRESS] Lin IPS Peak Mag

T #2 FK COMPRESS > ; ;
A #1FK PUMP ! ! .

P #1 GRD SCREW i |
601-/ #1 MILL DRIVE AT Fommmes mTTT %
- #2 FINISH MILL ! , %
FRAW MILL | r 7
-CRUSHING PLANT ,3—-——{———+--—--} ------ %
FKILN SYSTEM l | Z
LPREHEATER /OUST v ! 7,
~UNSCHEDULED 20 S0 R L R %

1 '
Location Pod | : é
| [MTR-0B-HORIZ |1 10 | O S SR /
MTR—0B—VERT |1 FJ i | /
l i /
MTR—IB—HORIZ [2 . | 7
MTR~IB—VERT |2 0. ! : " Z
MTR-IB-AXIAL |2 0. 10000, 20000.30000.
COMP—IB-HORZ |3 |4 CPM Lin

-] 1 [~ Cursor off

KEE CEMENT CO. # FINISH MILL
[Collect]||| Reject] j|[ Auto]flil| #1 FK COMPRESS MTR—0B—HORIZ
= Position: 1 Direction: Horizontal

603—"| [[Press F1 for help Y ]

\
V602

-G, ba.

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




